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Comparative Electrochemical characterization
Comparative current response (not shown) of bare-EPPGE, EPPGE-Co, EPPGE-CoO, EPPGE-SWCNT, EPPGE-SWCNT-Co and EPPG-SWCNT-CoO in PBS (pH 7.0) was investigated. From the cyclic voltammograms (not shown), the anodic peak at 0.68 V and its corresponding cathodic peak at around 0.46 V are attributed to Co(II)/Co(III) which has been reported to be at 0.7 to 0.8 V (vs SCE) [3] [4] [5] in an acidic medium. The anodic peak at 0.68 V vs Ag|AgCl, 
Comparative electron transport properties
The aim of this experiment was to explore the extent to which the modifiers allow the electron transport between Fe(CN) 6 From the plot of log |Z| vs log f, Figure 6 .4d, the higher slope [6, 11, 12] and on gold modified electrode [13, 14] . It is evident from 
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investigated, all further studies were carried out with it, unless otherwise stated. 
Electrochemical impedance studies
where all symbols have their usual meaning. intermediates on the electrode surface, or reactions occurring within a porous electrode structure [14] . The value agreed with 0.73 reported for cobalt phthalocyanide modified electrode for the oxidation of nitrite [13] . The minimum α value should be 0.5 for all standard reaction mechanism [19] . α values at approximately 0.5
indicate that there is an equal probability that the reaction activated transition state can form either products or reactants [14] . Thus, α value larger than this indicates a more favoured reaction mechanism [19] , which may explain why the electrocatalytic oxidation of nitrite to its oxidation product was more favoured on the EPPGE-SWCNT-Co electrode compared with the bare EPPGE.
Electroanalysis of nitrite at neutral and acidic pH
Chronoamperometric experiment was carried out by setting the peak potential at which the analyte was best catalysed. The From the above discussion, and based on the previous reports on the mechanism of NO 3 electro-oxidation at modified electrodes [25] , it is assumed that the electrocatalytic response of NO 3 at EPPGE-SWCNT-Co in aqueous solutions follows a similar mechanism: 14).
In a related study, the surface electrochemistry of synthesised 
EPPGE-Co3O4
EPPGE-Co-b
The catalytic behaviour of the electrodes towards nitrite oxidation was also investigated using EIS. The Nyquist plots obtained for the electrodes during nitrite oxidation at pH 7.4 (at fixed potential of 0.8 V vs Ag|AgCl, sat'd KCl) is presented in Figure 6 .14. A modified Randles circuit model already discussed above (inset in Figure 6 .12) satisfactorily fitted the data from nitrite oxidation ( [14, 32] . From the above discussion, the electrocatalytic response of NO 2 at EPPGE-Co followed the same mechanism as proposed in Equations 6.9 to 6.14 above.
Next, the effect of current response on varying concentrations of nitrite using chronamperometric technique ( Figure 6 .15) was studied.
Plot of current response versus nitrite concentration (inset in Figure   6 .15) gave a linear relationship (Y = (1.32±0.01)X + 16.82±0.29 (R 2 = 0.9996)) and sensitivity of 1.32±0.01 µA µM -1 . The limit of detection (LoD = 3.3 δ/m) was calculated as 0.73±0.06 µM. The 0.73 µM detection limit obtained is about 8 times lower than reported for the SWCNT-Co modified electrode reported. Nitrite at neutral pH has been detected at 4.0 µM using thionin/multiwalled carbon nanotubes/glassy carbon modified electrode [33] and myoglobin/ZnO/graphite modified electrode [34] , 1.2 µM on haemoglobin/colloidal gold nanoparticles/TiO 2 -sol gel film/GCE modified electrode [35] . From the plot of I cat /I l vs t 1/2 (not shown) the catalytic rate constant for nitrite was obtained as (2.32±0.20) x 10 6 cm 3 mol -1 s -1 . This result is close to the 6.03 x 10 6 M -1 s -1 reported for the electrocatalytic reduction of nitrite at Vanadium-Schiff base complex/MWCNTs modified GC electrode [36] . There is no significant difference in the standard free energy change (∆G 0 ) due to adsorption, suggesting that the adsorption of NO 2 and NO on the EPPGE-SWCNT-Co followed about the same mechanism. The study showed that, using this kind of electrode system for sensing and analytical application requires a special caution since the adsorptive nature of the electrode may have an effect on its sensing properties towards the analyte.
